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Following the RAN1#96bis meeting, RAN4 received an LS [1] on maximum allowed NR SCell activation delay for Rel-16 CA, where RAN1 is asking RAN4 for clarification on whether additional reference signals provided at the time of the SCell activation can reduce the activation delay, and on how it can be that BWP switching delays and SCell activation delays are different:1. RAN1 is interested to know if considerable reduction in maximum allowed activation delay requirements (specified in subclause 8.3.2 of 38.133) is possible within Rel16 timeframe if additional reference signals (e.g. aperiodic TRS, short-interval CSI-RS configuration) are provided to the UE immediately following the SCell activation command. 

1. According to RAN4 specifications, the maximum allowed activation delay for CA is much larger than BWP switching delays provided in [R1-1803602]. RAN1 would be interested to know the RAN4 considerations that lead to the different requirements for BWP and CA cases. For example, for intra-band CA are there any conditions where maximum allowed SCell activation delay can be comparable with BWP switching times?

In this contribution we provide our view and propose a response to RAN1.
Discussion
The first question is about whether shorter SCell activation times are achievable within Rel-16 scope if additional reference signals (e.g. aperiodic TRS, short-interval CSI-RS) are provided immediately following the SCell activation command. The second question is about SCell activation time versus BWP switching time. Based on this we assume that the questions concern SCell activation of known SCell.
If the SCell is in known state, aperiodic TRS can be used for tuning of control loops (AFC/ATC/AGC) and thus replace the need for acquiring one SSB. By providing aperiodic TRS, the activation time for scenarios with SCell in known state and where the SCell is transmitting SSB can potentially be reduced by up to almost 1 SMTC cycle.
For the first question, we propose the following response:
· All SCell activation scenarios for SCell in known state and where the SCell is transmitting SSB are relying on that the UE is acquiring one SSB for tuning of control loops (AFC/ATC/AGC) before carrying out CQI measurements. Any known signal, e.g. aperiodic TRS or short-interval CSI-RS, could be used for this purpose. Hence a reduction in activation delay of up to close to one SMTC period can be achieved. 
Regarding the second question, i.e., how it comes that BWP switching time and SCell activation time differ, the conditions under which the procedures operate are different. A BWP switching is carried out within the cell, hence PSD (for gain setting), synchronization (for timing), frequency compensation etc are perfectly known to the UE for both the current BWP and the target BWP. SCell activation, on the other hand, is in the general case not restricted to contiguous intra-band scenarios with PCell and SCell adjacent in frequency and transmitted from the same antenna. Moreover, in the general case of SCell activation, the deactivated SCell may have been measured according to a SCell measurement cycle of up to 1280ms, whereby control loops for gain, timing and frequency compensation may have to be updated before the UE can make accurate SINR estimates (used for CQI) from CSI-RS. 
The generic time line for SCell activation is that upon reception of MAC-CE for SCell activation in slot n, the UE shall have finished the synchronization procedure at latest by slot n + THARQ + Tactivation_time + TCSI_Reporting, where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.321, Tactivation_time is the time for synchronizing to the SCell as specified in TS 38.133, and TCSI_Reporting is the time from synchronization towards the SCell until the UE has received CSI-RS, calculated and reported CQI. In the shortest time line, applicable to FR2 and SCell that relies on spCell timing, Tactivation_time is 3ms. The time includes MAC-CE decoding. 
For the second question, we propose the following response:
· BWP switching and SCell activation have different triggering mechanisms (DCI vs MAC-CE), and are executed under different conditions (within bandwidth of the same cell vs activating a new cell potentially in another band). When within the bandwidth of the same cell, control loops (AFC/ATC/AGC) are already tuned, whereas when activating an SCell, tuning has to be carried out at the time of activation to provide sufficient SINR for the CQI report that concludes the activation procedure. 
The shortest SCell activation delay is for FR2 intra-band with SCell referring to spCell for timing (i.e. not transmitting its own SSBs). For this case, the activation delay is D = THARQ + 3ms + TCSI_Reporting.

Summary and Conclusion
In this contribution we have provided our view on, and proposed responses to, the questions raised by RAN1.
A draft LS reply is provided in [2].
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